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(57) Abstract 

A syringe for dosed injection of a medicine from an exchangeable cartridge has a housing comprising a cartridge holder and a dosing 
mechanism by which a dose is set and subsequently injected by successively advancing a piston rod to press a piston into the cartridge. 
The dosing mechanism comprises a threaded spindle and a nut member co-operating with the spindle. A dose is set by relative rotation of 
the spindle and nut member whereby the nut member is moved along the spindle. The position of the nut member on the spindle defines 
how far the piston rod is advanced. The spindle and the nut is locked against relative rotation when the dosing mechanism is not operated 
to set a dose. Access to the cartridge holder is obtained by opening a lid connected to the housing and coupled to the dosing mechanism in 
such a way that the locking of the nut element in its position on the spindle is released when the lid is opened, and the opening movement 
of the lid is transmitted to a piston rod retraction mechanism. 
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1 

Automatic Withdrawal of Piston Rod 

The invention relates to syringes for dosed injection of a 
medicine from an exchangeable cartridge of the kind having a 
5 piston which is forced into a tubular cartridge to press out 
a dose of medicine corresponding to the movement of the pis- 
ton, the syringe having a housing comprising a cartridge 
holder and a dosing mechanism by which a dose is set and sub- 
sequently injected by successively advancing a piston rod to 

10 press the piston into the cartridge, said dosing mechanism 
comprising a threaded spindle and a nut member co-operating 
with the spindle so that by setting of a dose relative rota- 
tion of the spindle and the nut member will move the nut 
member along the spindle, the position of the nut member on 

15 the spindle defining how far the piston rod is advanced 
during the injection, and the relative rotation of the spind- 
le and said nut member being locked to keep the nut member in 
its position on the spindle when the dosing mechanism is not 
operated to set a dose. 

20 

To make a syringe as easy to handle as possible, the number of 
operation means should be minimized. Ideally the operation 
means only comprises a means for setting a dose and a means 
for injecting the set dose. Disposable syringes only compri- 

25 sing these two kinds of means are known, but if it is wanted 
to have a syringe which does not infer that the dosing mecha- 
nism is disposed of each time a cartridge integrated in such a 
pen is empty, the cartridge must be exchangeable. This infers 
that one more operation must be performed frequently as the 

30 cartridge must be changed when it is empty. 

This in itself should cause no more complications than the 
fact that a new disposable syringe must be taken into use when 
the previous one is empty. However the syringe must be screwed 
35 apart to open access to the used cartridge and screwed to- 
gether again when a new cartridge has been inserted. This is a 
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mounting function by which care must be taken not to damage 
the threads by which the syringe is screwed apart and the 
screwing movement is difficult to perform when the tactile mo- 
tor function is reduced. 

5 

Further, the medicine is pressed out of the cartridge by a 
piston which is pressed successively further into the tubular 
cartridge by the piston rod forming a part and the dosing 
mechanism. When the cartridge is empty said piston rod pro- 

10 jects into the cartridge in almost the total length thereof. 
To change the cartridge the piston rod must first be drawn out 
of the empty cartridge, and thereafter it must be brought back 
to its initial position in the dose setting part. The last 
operation is made possible by locks getting unlocked when the 

15 empty cartridge is removed from the syringe, whereafter the 
piston rod may be pushed or screwed back to its initial 
position . 

Although this retraction of the piston rod may seem to be 
20 simple, it infers a major risk for destroying the pen due to 
wrong handling as an attempt to press a piston rod which 
should have been screwed is just as destroying as screwing a 
piston rod which should have been pressed. 

25 It is the object of the invention to provide a syringe in 
which a cartridge may be changed without having to perform 
screwing movements, without having to take the syringe to 
pieces, and without having to pay attention to the piston rod 
and its retraction. 

30 

This is obtained by a syringe of the kind mentioned in the 
opening of this specification which syringe is characterised 
in that access to the cartridge holder is obtained by opening 
a lid connected to the housing and coupled to the dosing me- 
35 chanism in such a way, that the locking of the nut element in 
its position on the spindle is released when the lid is 
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opened. 

The release of said locking may be obtained either by 
bringing the inner thread of the nut member out of engagement 
with the spindle or by allowing a free relative rotation of 
the nut member and the spindle. When the locking is released 
the nut member, which have during' the injections performed 
been moved to a position on the spindle corresponding to a 
fully advanced piston rod, may be moved along the spindle 
back to its position corresponding to a totally retracted 
piston rod. 

According to the invention the opening movement of the lid may 
further be transmitted to a piston rod retraction mechanism so 
that the piston rod is automatically withdrawn from the car- 
tridge and the nut element is moved to its corresponding 
initial position when the lid is opened. 

Further according to the invention the lid may be a slideable 
lid which gives access to the cartridge holder by being slided 
in the axial direction of the syringe. A piston rod retraction 
member may be rigidly connected to the lid and may engage 
means at the rear end of the piston rod to draw this piston 
rod and the nut member back to an initial position when the 
lid is slided in the axial direction of the syringe to give 
access to the cartridge holder. The piston rod retraction 
member may be provided with means engaging the dosing mecha- 
nism to release the locking of the nut element in its position 
on the spindle during the initial part of the sliding move- 
ment of the lid to have access to the cartridge holder. In 
this way the cartridge holder is made ready to receive a new 
cartridge when the lid is slided away to give access to the 
cartridge holder. 

However, as only partly opening of the lid immediately may 
result in a partly withdrawal of the piston rod, it may result 
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in an imprecise dosing if the lid is partly opened and then 
closed again. It is therefore appropriate to provide a detent 
mechanism which prevents the lid from being closed unless it 
has been fully opened as it may be practised as a well 
established habit that the pen must be made ready for use in 
the same way as when a new cartridge is mounted every time the 
lid has been opened. 

The detent mechanism may comprise a finger on the lid, which 
finger resiliently engages a track in the syringe housing 
which track comprises a first and a second of parallel grooves 
so that the finger follows the first groove during the opening 
movement of the lid and the second groove during the closing 
movement of the lid, at least the first groove being provided 
with saw tooth detents which only allows the finger to be 
moved in the opening direction of the lid. 

In another embodiment the detent mechanism may comprise a pawl 
mounted on a part rigidly connected to the lid and designed to 
engage a linear toothing in the housing, recesses being 
provided at each end of the toothing, which recesses allow the 
pawl to change its direction of detention. 

In an embodiment the lid may be hinged to the syringe housing 
and the cartridge holder may follow the lid when swung out 
from the housing to give access to this cartridge holder from 
the front end- thereof. In this embodiment the piston rod must 
either be retracted from the cartridge holder before this 
holder is swung away from its axial direction in relation to 
the rest of the syringe, or the piston rod must be flexible to 
allow it to be deflected with the piston holder. In this case 
a used cartridge is pulled out from the end of the cartridge 
holder leaving the piston rod extending axially in the holder 
but with the locking of the nut member in its position on the 
spindle is released. When a new cartridge is inserted from the 
end of the cartridge holder with its piston foremost the 
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piston rod will automatically be pressed back and will bring 
the nut element back to its initial position when the car- 
tridge is inserted . As the piston rod is surrounded by the 
cartridge holder, there is no risk that the user will try to 
screw it back. 

In the following the invention is described in further details 
with references to the drawing, wherein 

Figure 1 shows schematically a sectional view of a sy- 
ringe according to the invention with its lid 
closed and the cartridge empty ready for 
changing, 

Figure 2 shows in a reduced scale a 3-dimensional view 
of the part in figure 1, 

Figure 3 shows a view corresponding figure 1 with the 
lid partly opened, 

Figure 4 shows in a reduced scale a 3-dimensional view 
of the part in figure 3, 

Figure 5 shows a view corresponding to the views of fi- 
gure 1 and 3 with the lid fully opened, 

Figure 6 shows in a reduced scale a 3-dimensional view 
of the part in figure 5, 

Figure 7 shows schematically a view corresponding to the 
views in figure 1, 3, and 5 with the lid closed 
after a new cartridge has been loaded into the 
syringe, and 



Figure 8 



shows in a reduced scale a 3-dimensional view 
of the part in figure 7 
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The syringe comprises a housing 1 accommodating in a compart- 
ment a cartridge 2 from which a medicament may be forced out 
through a needle (not shown) mounted at a neck part 3 of the 
5 cartridge 2 at one end thereof. The other end of the cartridge 
2 is closed by a piston 4, and the medicament is forced out 
through the needle by forcing the piston 4 into the cartridge 
2. The piston 4 is pressed by a piston rod 5 having a foot 6 
abutting against the outer end of the piston. 

10 

In the showed embodiment the piston rod is flexible and is 
deflected 180° at the end of the cartridge. Thereby it is made 
possible to place the dose setting device next to the car- 
tridge instead of in axial continuation of the cartridge as it 
15 is commonly seen. 

The dose setting device is here schematically illustrated as a 
threaded spindle 7 which may be rotated by turning a knob 8 at 
one end of the spindle 7 the other end of which is rotatably 

20 guided in the piston rod which is hollow as it is made as a 
tight wound helix leaving a hole along its axis. When the 
spindle 7 is rotated a nut 9, which is mounted in the housing 
1 in a way making it unrotatable relative to the housing but 
displaceable in the longitudinal direction thereof, will move 

25 along the spindle 7. When the nut 9 is moved towards the 
deflected end of the piston rod 5 it will press this end in 
and axial direction and this movement is transmitted through 
the deflected part of the piston rod, which is guided in a 
corresponding channel in the housing 1, to the other end of 

30 the piston rod 5 which will then force the piston 4 further 
into the cartridge 2. The piston rod end abutting the nut 9 is 
provided with an end cap 10 having a larger diameter than the 
piston rod 5. 

35 The compartment accommodating the cartridge 2 is closed by a 
lid 11 which may be slided in the longitudinal direction of 
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the syringe. 

The lid 11 is connected to a connecting part 12 which is 
guided in an appropriate guideway in the housing 1 to ensure 
said longitudinal displacement in the direction towards the 
needle end of the cartridge 2. At its end opposite said needle 
end the connecting part 12 is provided with a carrier part 13 
extending perpendicularly to the connecting part 12 and sur- 
rounds the deflected end of the piston rod 5 by a free fit 
allowing the piston rod 5 but not its end cap 10 to pass 
through an opening in the carrier part 13. 

When the cartridge is empty as in figure 1, it have to be 
changed by a full one. To do this by the shown embodiment the 
lid is slided in the distal direction of the syringe that is 
in the direction towards the needle mounting end of the car- 
tridge. By other embodiments of the syringe, e. g. the conven- 
tional form having the cartridge and the dose setting part 
placed in axial continuation of each other, it may be appro- 
priate to have a lid which is slided in the proximal direction 
of the syringe. 

When the lid is displaced to open the cartridge accommodating 
compartment the carrier part 13 of the connecting part grips 
behind the end cap 10 of the piston rod and pull this rod so 
that its end carrying the foot 6 is pulled out of the car- 
tridge. When the compartment is opened totally, the piston rod 
5 will also be drawn totally out of the cartridge which may 
then be removed and replaced by a new full one without any 
interference with the piston rod 5. 

However, precautions have to be taken to make it possible to 
the carrier part 13 to move the nut 9 along the spindle 7. 
This is obtained by using a nut which is engaging the spindle 
in a releasable way. E.g. the nut may comprise two halves 
which moves away from each other to couple them free of the 
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spindle unless they are kept together by an external pressure. 
In the schematic drawing this external pressure may be pro- 
vided by the connecting part 12 abutting a locking part 14 of 
the nut. During the very first part of the sliding movement of 
5 the lid and the connecting part a recess 15 in the surface en- 
gaging the locking part 14 of the nut 9 is brought to a posi- 
tion abreast of the locking part 14 and consequently the 
engagement between the nut 9 and the spindle 7 is released and 
the nut may freely be moved along the spindle when the piston 
10 rod 5 is pulled back by the carrier part 13. 

Figure 3 shows the syringe at a status during the opening of 
the compartment in which the cartridge is accommodated. The 
carrier part 13 is pulling the piston rod 5 out of the car- 
15 tridge and is at the same time displacing the nut 9 along the 
spindle 7 in a direction towards the knob 8 all concurrently 
with the sliding of the lid to a position leaving free access 
to the compartment over the full length of an cartridge. 

20 Figure 5 shows this full opened position for the lid. Now the 
empty cartridge may be removed and a new cartridge may be 
inserted without any interference with the piston rod which is 
drawn fully out of the compartment with its foot 6 forming an 
end wall of this compartment. 

25 

After a new cartridge has been placed in the compartment, the 
lid is slided back to its position closing this compartment. 
During the closing movement of the lid and its connecting part 
the carrier part 13 will slide along the piston rod without 

30 carrying along neither this rod nor' the nut 9 abutting the end 
cap 10 of the piston rod. Very early during the closing 
movement of the lid the recess 15 in surface of the connecting 
part 12 is moved past the locking part 14 of the nut 9 and 
this locking part will now abut the not recessed part of the 

35 surface and keep the nut 9 in engagement with the thread of 
the spindle 7. Rotating the knob 8 in an appropriate direction 
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will make the nut 9 move in a direction towards the end cap 10 
of a first end of the piston rod 5 and this way force the se- 
cond end of this piston rod into the cartridge in the compart- 
ment to press out the liquid content of said cartridge through 
a not shown needle mounted at the neck part 3 of said 
cartridge . 

When a new cartridge is taken into use, the foot 6 through 
which the piston rod 5 influences the piston 4 is requested to 
be constantly abutting the piston 4 until the content of the 
cartridge is used and the cartridge is ready for changing. To 
avoid that the foot 6 of the piston rod is drawn partly back 
due to the lid being partly opened and thereafter closed again 
a mechanism is provided which ensures that when the lid is 
partly opened, it cannot be closed again without first being 
fully opened. This way an unaware partly opening and closing 
is avoided. 

The mentioned mechanism comprises a toothing 16 in the housing 
1 which toothing collaborates with a pawl 17 mounted on the 
connecting part 12. When an opening of the lid is initiated 
the pawl may click along the toothing as long as an opening 
movement is performed but if attempt is made to slide the lid 
in the closing direction, the pawl will bar this movement as 
it is seen in figure 3. When the lid is fully opened as shown 
in figure 5, the pawl will reach a recess 18 at an end of the 
toothing. This recess will allow the pawl to change is direc- 
tion of blocking so that when a closing movement is initiated 
a renewed opening movement may only be initiated after the lid 
has been fully closed as the pawl now will block any movement 
in the opening direction until the pawl may turn its direction 
of blocking by entering a recess 19 at the other end of the 
toothing as is the case in figure 1 and 7. A not shown spring 
tends to force the pawl to a position perpendicular to the 
toothing . 
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In the above description the engagement between nut and spind- 
le is described as releasable. Another way to make it possible 
to displace the nut along the spindle is to give the thread a 
pitch so that it is not self blocking i.e. so that the spindle 
will rotate when the nut is by force displaced along the 
spindle. The locking function released when an opening of the 
lid is initiated must then be provided by a lock preventing 
the spindle from rotating inadvertently during the use of the 
syringe. 

Further the lid is shown as a slidable one. Also a hinged lid 
could be used when an appropriate coupling is established be- 
tween the opening movement of the lid and the carrier moving 
the piston rod out of the cartridge. As mentioned also the sy- 
ringe may be of a type having the dosing mechanism and the 
cartridge positioned end to end. 
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Claims 

1. A syringe for dosed injection of a medicine from an ex- 
changeable cartridge of the kind having a piston which is 
forced into a tubular cartridge to press out a dose of me- 
dicine corresponding to the movement of the piston, the sy- 
ringe having a housing comprising a cartridge holder and a 
dosing mechanism by which a dose is set and subsequently 
injected by successively advancing a piston rod to press the 
piston into the cartridge, said dosing mechanism comprising a 
threaded spindle and a nut member co-operating with the 
spindle so that by setting of a dose relative rotation of the 
spindle and the nut member will move the nut member along the 
spindle, the position of the nut member on the spindle defi- 
ning how far the piston rod is advanced during the injection, 
and the relative rotation of the spindle and said nut member 
being locked to keep the nut member in its position on the 
spindle when the dosing mechanism is not operated to set a 
dose, characterised in that access to the cartridge holder 
is obtained by opening a lid connected to the housing and 
coupled to the dosing mechanism in such a way, that the 
locking of the nut element in its position on the spindle is 
released when the lid is opened. 



2. A syringe according to claim 
opening movement of the lid is 
retraction mechanism. 



1, characterised in that the 
transmitted to a piston rod 



3. A syringe according to claim 1 or 2 characterised in that 
the lid is a slidable lid which gives access to the cartridge 
holder by being slided in the axial direction of the syringe. 

4. A syringe according to claim 3 characterised in that a 
piston rod retraction member is rigidly connected to the lid 
and engages means at the rear end of the piston rod to draw 



WO 96/38190 



PCT/DK96/00236 



12 

this piston rod back into the dosing mechanism when the lid is 
slided in the axial direction of the syringe to give access to 
the cartridge holder. 

5. A syringe according to claim 4, characterised in that the 
piston rod retraction member is provided with means engaging 
the dosing mechanism to release the locking of the nut ele- 
ment in its position on the spindle during the initial part 
of the sliding movement of the lid to have access to the car- 
tridge holder. 

6. Syringe according to claim 4 or 5, characterised in that 
the lid is provided with a detent mechanism which prevents the 
lid from being closed unless it has been fully opened. 

7. Syringe according to claim 6, characterised in that the 
detent mechanism comprises a finger on the lid which finger 
resiliently engages a track in the syringe housing which track 
comprises a first and a second of parallel grooves so that the 
finger follows the first groove during the opening movement of 
the lid and the second groove during the closing movement of 
the lid, at least the first groove being provided with saw 
tooth detents which only allows the finger to be moved in the 
opening direction of the lid. 

8. A syringe according to claim 6, characterised in that the 
detent mechanism comprises a pawl mounted on a part rigidly 
connected to the lid and designed to engage a linear toothing 
in the housing, recesses being provided at each end of the 
toothing, which recesses allow the pawl to change its direc- 
tion of detention. 

9. A syringe according to claim 1, characterised in that the 
lid is hinged to a syringe housing and the cartridge holder 
follows the lid when swung out from the housing to give access 
to this cartridge holder from the front end thereof. 
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